Protein-DNA interactions in the promoter region of the Phycomyces carB and carRA genes correlate with the kinetics of their mRNA accumulation in response to light.
Carotene biosynthesis in Phycomyces is photoinducible and carried out by phytoene dehydrogenase (encoded by carB) and a bifunctional enzyme possessing lycopene cyclase and phytoene synthase activities (carRA). A light pulse followed by periods of darkness produced similar biphasic responses in the expression of the carB and carRA genes, indicating their coordinated regulation. Specific binding complexes were formed between the carB-carRA intergenic region and protein extracts from wild type mycelia grown in the dark or 8min after irradiation. These two conditions correspond to the points at which the expression of both genes is minimal, suggesting that these binding complexes are involved in the down-regulation of photocarotenogenesis in Phycomyces. Protein extracts from carotene mutants failed to form the dark retardation complex, suggesting a role of these genes in the regulation of photocarotenogenesis. In contrast, protein extracts from phototropic mutants formed dark retardation complexes identical to that of the wild type.